INTRODUCTION
============

Successful local anesthesia (LA) administration is important for many pediatric dental procedures. Administration of LA itself is painful and anxiety-evoking, which can negatively influence the behavior of the child and may result in interruption of communication between the pediatric dentist and the child and avoidance of treatment. Hence, every effort should be made to reduce the pain and trauma during LA administration. A number of chair side methods are used in daily practice to alleviate pain during LA administration such as topical anesthesia administration, slow rate of LA deposition, etc. Pain has both physiological and psychological components; psychological components of pain and anxiety should also be addressed. Distraction techniques address psychological components of pain by diverting the focus of the child from anxiety-evoking procedures. A variety of techniques are available, such as engaging the child in conversation, audio aids, audio-visual aids, deep breathing, music-guided imagery, WITAUL, and acupressure.^[@B1]--[@B7]^

AIM
===

To evaluate the efficacy of a new distraction technique, eye movement distraction (EMD), on pain behavior observed and reported by children receiving LA injections prior to dental treatment.

MATERIALS AND METHODS
=====================

A total of 228 children aged 8--13 years undergoing dental treatment at Department of Paedodontics, Narayana Dental College, Nellore, who required the administration of infiltration and who exhibited either a negative Frankl behavior rating scale or were needle-phobic were recruited into the study after obtaining an informed consent and assent from parents and the children, respectively. Children were assigned randomly into two groups: group I (routine LA without EMD) and group II (LA + EMD). Topical anesthetic gel (Dologel) was applied to the injection site and left intact for 3 minutes.

Children in the EMD group were instructed on how to perform EMD for painless injection. The children were instructed before procedure that if at any point they stop performing EMD, then there are chances of increase in the pain. Children were asked to close their eyes and preform deep breathing followed by rotation of eyes in alternative clockwise and anti-clockwise directions. The children were instructed to count the number of rotations with their fingers. The children were kept actively distracted during administration of LA. Routine LA administration was done for children in the control group.

All injections were administered by a single operator. The LA solution was applied through 26-gauge (38 mm in length) needles. Injection of the LA was slow, with an average duration of approximately 1 mL/minute. After conclusion of LA administration, the children were asked to complete the faces pain scale-revised (FPS-R) for subjective evaluation of feelings after the injection by a blinded examiner. The FPS-R included a set of six cartoon faces with varying facial expressions ranging from a smile/laughter to that of tears. Each face had a numerical value from 0 to 10. The children selected the facial expression that best represented their experience of discomfort. Verbal instructions were given to the children on how to utilize the FPS-R. The behavior of the children was measured using the FPS-R. Faces pain scale-revised was compared in the study group and the control group.

Faces pain scale-revised score is a qualitative scale. In our study, we had further classified the subjective perception of child as category 1: more comfortable (FPS-R score 0--4) and category 2: less comfortable (FPS-R score 6--10); further, both the groups (I and II) were compared using the Chi-square test with Yates correction. Significance was set at *p* \< 0.05. To reduce bias, age-matched controls were equally distributed between two groups.

RESULTS
=======

A total of 228 needle-phobic children (160 girls and 68 boys) were recruited for the study. To reduce bias, age matching was performed and equally distributed between two groups. Mean age of children was 10.5 years. Majority of children in both groups were above 10 years of age. [Table 1](#T1){ref-type="table"} shows the FPS-R scoring of children of different ages in eye movement desensitization and reprocessing (EMDR) and control groups. Around 78.94% of children in the EMDR group had reported a subjective score of FPS-R (0--4). Around 21.05% of children in the EMDR group had reported a subjective score of FPS-R (6--10). Around 12.28% of children in the control group had reported a subjective score of FPS-R (0--4). Around 87.71% of children in the control group had reported a subjective score of FPS-R (6--10). A contingency table was prepared based on the available data. Results indicated that children in the EMDR group showed low FPS-R scores, which is statistically significant when compared to the control group (*p* \< 0.0001) ([Tables 2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}).

###### 

Distribution of age and gender of children in various groups

  *Age*   *EMD---boys*   *EMD---girls*   *Control---boys*   *Control---girls*
  ------- -------------- --------------- ------------------ -------------------
    8       9              3               5                  7
    9       0              0               0                  0
  10        6              5               4                  7
  11        7            27                9                25
  12      11             15                6                20
  13        9            22                2                29

###### 

The FPS-R scores of children in various groups

  *Subjective feeling*   *FPS-R*   *EMD-B*   *EMD-G*   *Control-B*   *Control-G*
  ---------------------- --------- --------- --------- ------------- -------------
  No hurt                  0         0         0         0             0
  Hurts little             2       12        30          0             1
  Little more              4       21        27          7             6
  Hurts more               6         5         6       10            52
  Hurts severely           8         2         7         9           22
  Worst pain             10          2         2         0             7

###### 

Subjective opinion of children in various groups

                      *EMDR*                           *Control*
  ------------------- -------------------------------- -----------
  Comfortable         90                                 14
  Painful             24                               100
  Chi-square static   102.11                           
  *p* value           \<0.00001 (highly significant)   

DISCUSSION
==========

This current study was planned to test the efficacy of EMD in reducing the anxiety of needle-phobic children who require administration of intraoral local anesthesia. The concept of EMD is derived from the Shapiros EMDR therapy, based on the theory that alternating bilateral stimulation or eye movement can reduce the fear and anxiety. Eye moment desensitization is one of the therapies used in psychological disorders such as post-traumatic stress disorders, panic disorders, and depression in both adults and children. Eye movement desensitization and reprocessing is an integrative therapy that "unlocks" disturbing memories or beliefs and reprocesses them, in some way, so they are no longer as disabling. Eye movement desensitization and reprocessing can be used for any experientially based psychological problems and has proven especially effective for traumatic imagery associated with post-traumatic stress disorder.^[@B8]^ Eye movement desensitization and reprocessing is a psychological therapy developed by Francine Shapiro. Francine Shapiro noticed that certain eye movements reduced the intensity of disturbing thoughts and stress. Shapiro noted that when she was experiencing a disturbing thought, her eyes were involuntarily moving rapidly; she noticed further that when she brought her eye movements under voluntary control while thinking a traumatic thought, anxiety was reduced.^[@B9]^ Khan et al. based on their systematic review reported that EMDR is better than cognitive behavioral therapy in patients with post-traumatic stress disorder.^[@B10]^ Lu et al. reported the use of alternating bilateral stimulation of eyes (a component of EMDR therapy) in fearful dental phobic patients who had a history of traumatic dental experience and reported that alternating bilateral stimulation (ABS) is effective in mild to moderate phobic patients. Alternating bilateral stimulation is simple and easy for patients and clinicians to perform during treatment and can be performed readily in the dental office.^[@B11]^ De Jongh et al. reported application of EMDR to traumatically induced dental phobia. Following two to three sessions of EMDR treatment, three of the four patients demonstrated substantially reduced self-reported and observer-rated anxiety; EMDR can be an effective treatment alternative for phobic conditions with a trauma-related etiology.^[@B12]^

The eye movement component of EMDR therapy, also known as alternating bilateral stimulation, has been adopted in our study as it is simple and can be performed easily by children; reduction of anxiety is the main advantage of this therapy, although exact mechanism of it is not known clearly.^[@B13]^ Theory by MacCulloch and Feldman proposed that, inhibition of fear in eye movement component of EMDR therapy is due to activation of "investigatory reflex". This investigatory reflex has two stages, reflexive pause stage and reflexive exploration stage. Reflexive pause stage is the first stage and it produces strong sense of relaxation as well as it associates unpleasant memory with a pleasant visceral sensation. The second stage is reflexive exploratory stage where emotion and cognition is altered.^[@B14]^

Based on the results of our study, children in the EMD group reported less scores of FPS-R when compared to the control group and the difference was found to be statistically highly significant.

CONCLUSION
==========

Eye movement distraction as a form of distraction can be used effectively in reducing the anxiety associated with intraoral needle-prick pain in needle-phobic children aged 8--13 years.

Why it is important for pediatric dentists:

-   The psychological component of dental anxiety can be addressed with this technique

-   It does not require any additional equipment or materials

-   It is not technique-sensitive and can be taught and performed chair side easily.
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